Organization of nonprimary motor cortical inputs on pyramidal and nonpyramidal tract neurons of primary motor cortex: An electrophysiological study in the macaque monkey.
To elucidate the functions of nonprimary motor cortical (nPMC) areas whose afferents synapse onto output neurons of the primary motor cortex (PMC), we examined the responses of pyramidal tract neurons (PTNs) and non-PTNs (nPTNs) to electrical stimulation in the three nPMCs, the supplementary motor area (SMA) and the dorsal and ventral divisions of the premotor cortex (PMd and PMv), with extracellular unit recording in alert monkeys. Typical responses of PTNs to nPMC stimulation were early orthodromic excitatory responses followed by inhibitory responses. Among 27 PTNs tested by constructing peri-stimulus time histograms, 19 (70.4%) showed inhibitory responses to stimulation in all of the nPMC areas. In contrast, 5/33 PTNs (15.2%) and 10/72 nPTNs (13.9%) showed excitatory responses to stimulation in all of the nPMCs. The inhibitory responses of PTNs were mediated by inhibitory interneurons, some of which may correspond to nPTNs in the superficial layers of the PMC. These interneurons probably possess widely extended axons and nonspecifically inhibit multiple PTNs in layer V. The excitatory and inhibitory influences, and the patterns of convergence of inputs from the nPMCs onto the PTNs, are important to understand motor control by the nPMC-PMC-spinal cord pathway.